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Box I Observations where certain claims were found unsearchable (Continuation of item 1 of first sheet) 



This international search report has not been established in respect of certain claims under Article I7(2)(a) for the following reasons: 
I. Q Claims Nos.: 

because they relate to subject matter not required to be searched by this Authority, namely: 



2. Q Claims Nos.: 

because they relate to parts of the international application that do not comply with the prescribed requirements to such an 
extent that no meaningful international search can be carried out, specifically: 



3. | | Claims Nos.: 

because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule 6.4(a). 



Box II Observations where unity of invention is lacking (Continuation of item 2 of first sheet) 



This International Searching Authority found multiple inventions in this international application, as follows: 

The requirement of unity of invention (Rule 13.1 of the Regulations under 
the PCT) is not satisfied unless a group of inventions as set forth in claims 
have technical relationship to each other involving one or more of the same 
or corresponding special technical features. The term "special technical 
feature" means a technical feature which clearly indicates that the inventions 
as set forth in claims contribute, as the whole, to the prior art (Rule 13.2 
of the Regulations under the PCT) . The requirement of unity of invention is 
judged without considering whether a group of inventions is described in 
separate claims or in one claim in the alternative form (Rule 13.3 of the 
Regulations under the PCT) . 



| x | As all required additional search fees were timely paid by the applicant, this international search report covers all searchable 
claims. 



2. | | As all searchable claims could be searched without effort justifying an additional fee, this Authority did not invite payment 

of any additional fee. 

3. | | As only some of the required additional search fees were timely paid by the applicant, this international search report covers 

only those claims for which fees were paid, specifically claims Nos.: 



4 * CZJ No rcmiired additional search fees were timely paid by the applicant. Consequently, this international search report is 
restricted to the invention first mentioned in the claims; it is covered by claims Nos.: 



Remark on Protest | | The additional search fees were accompanied by the applicant's protest. 

| x | No protest accompanied the payment of additional search fees. 
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Cont i nuat i on of B ox No . II o f c onti n ua t ion of first sheet m 

With respect to the claims of the present application, inventions as set 
forth in claims 1 to 9 and 12 (in the part wherein the description of claim 
1 is cited) have a technical matter in common of elevating the productivity 
of isoprenoid compounds by a genetic engineering means with the use of a DNA 
encoding an enzyme on the non-mevalonate pathway, etc., while inventions as 
set forth in claims 14 to 22 have a technical matter in common that substances 
inhibiting the enzymatic activity in the non-mevalonate pathway inhibit the 
growth of microorganisms and plants having this pathway. However, it is 
needless to say that the non-mevalonate pathway has been publicly known. 
Similarly, l-deoxy-D-xylulose-5-phosphate synthase as an enzyme on the 
non-mevalonate pathway and DNA encoding the same have been publicly known 
(Proc. Natl. Acad. Sci. USA, 94(24), 12857-12862 (1997)). Accordingly, it 
can be concluded that there is no w special technical feature" in common among 
the inventions as set forth in claims 1 to 9 and 12 (in the part wherein the 
description of claim 1 is cited) and the inventions as set forth in claims 
14 to 22. 

In the following descriptions given claims 10, 11, 12 (in the part wherein 
the description of claim 11 is cited) and 13: 

Q invention relating to a protein having the amino acid sequence 
represented by SEQ ID NO: 3 or a DNA having a base sequence represented by 
SEQ ID NO:8; 

I CD invention relating to a protein having the amino acid sequence 
represented by SEQ ID NO: 4 or a DNA having a base sequence represented by 
SEQ ID NO: 9; and 

(3) invention relating to a protein having the amino acid sequence 
represented by SEQ ID NO: 5 or a DNA having a base sequence represented by 
SEQ ID NO: 10; 

have a technical matter in common of being proteins capable of elevating the 
efficiency of synthesizing isoprenoid compounds or being DNAs encoding the 
same. Since it is obvious that the above-mentioned publicly known enzyme 
1-deoxy-D-xylulose 5-phopsphate synthase is one of the proteins capable of 
elevating the efficiency of synthesizing isoprenoid compounds, being proteins 
capable of elevating the efficiency of synthesizing isoprenoid compounds or 
bein gDNAs encoding the same cannot be regarded as any "special technical 
feature" . Moreover, there is no "special technical feature" in common between 
these groups of the inventions® to® and the inventions as set forth in claims 
1 to 9 and 12 (in the part wherein the description of claim 1 is cited) or 
those as set forth in claims 14 to 22. 

Such being the case, the inventions as set forth in the claims involve 
five inventions as specified below: 

(1) the invention as set forth in claims 1 to 9 and 12 (in the part wherein 
the description of claim 1 is cited) ; 

(2) the invention as set forth in claims 10, 11, 12 (in the part wherein 
the description of claim 11 is cited) and 13 relating to a protein having 
the amino acid sequence represented by SEQ ID NO: 3 or a DNA having the base 
sequence represented by SEQ ID NO: 8; 

(3) the invention as set forth in claims 10, 11, 12 (in the part wherein 
the description of claim 11 is cited) and 13 relating to a protein having 
the amino acid sequence represented by SEQ ID NO: 4 or a DNA having the base 
sequence represented by SEQ ID NO: 9; 

(4) the invention as set forth in claims 10, 11, 12 (in the part wherein 
the description of claim 11 is cited) and 13 relating to a protein having 
the amino acid sequence represented by SEQ ID NO: 5 or a DNA having the base 
sequence represented by SEQ ID NO: 10; and 

(5) the invention as set forth in claim 14 to 22. 
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I. Basis of the report 



□ 



1. With regard to the elements of the international application:* 
the international application as originally filed 

the description: 

pages 

pages 
pages 

| | the claims: 
pages 
pages 

pages ^ 

pages 



, as originally filed 

, filed with the demand 



, filed with the letter of 



s as originally filed 

, as amended (together with any statement under Article 1 9 
, filed with the demand 



filed with the letter of 



1 | the drawings: 

pages 

pages 
pages 



, as originally filed 

, filed with the demand 



filed with the letter of 



I | the sequence listing part of the description: 

pages 

pages 

pages 



, as originally filed 

, filed with the demand 



filed with the letter of 



2. With regard to the language, all the elements marked above were available or furnished to this Authority in the language in which 
the international application was filed, unless otherwise indicated under this item. 

These elements were available or furnished to this Authority in the following language which is- 

□ the language of a translation furnished for the purposes of international search (under Rule 23. 1(b)). 
CD me language of publication of the international application (under Rule 48.3(b)) 

□ 

the language of the translation furnished for the purposes of international preliminary examination (under Rule 55 2 and/ 
or 55.3). 

3. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the international 
preliminary examination was carried out on the basis of the sequence listing: 



□ 



□ 
□ 
□ 



□ 



contained in the international application in written form. 

filed together with the international application in computer readable form. 

furnished subsequently to this Authority in written form. 

furnished subsequently to this Authority in computer readable form. 

The statement that the subsequently furnished written sequence listing does not go beyond the disclosure in the 
international application as filed has been furnished. 

The statement that the information recorded in computer readable form is identical to the written sequence listing has 
been furnished. 

The amendments have resulted in the cancellation of: 

the description, pages 

the claims, Nos. 

the drawings, sheets/fig 



| | Th is report has been established as if (some of) the amendments had not been made, since they have been considered to go 
— beyond the disclosure as filed, as indicated in the Supplemental Box (Rule 70.2(c)).** 

* Replacement sheets which have been furnished to the receiving Office in response to an invitation under Article 14 are referred to 
in this report as "originally filed" and are not annexed to this report since they do not contain amendments (Rule 70 16 
and 70. 1 7). 

Any replacement sheet containing such amendments must be referred to under item 1 and annexed to this report. 
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IV. Lack of unity of invention 



1. In response to the invitation to restrict or pay additional fees the applicant has: 
restricted the claims. 
1X3 paid additional fees. 

□ 

paid additional fees under protest, 
neither restricted nor paid additional fees. 

0 I I This Authority found that the requirement of unity of invention is not complied with and chose, according to Rule 68 I 
L - I — I not to invite the applicant to restrict or pay additional fees. 



3. This Authority considers that the requirement of unity of invention in accordance with Rules 13 1 13 2 and 13 3 is 
complied with. 

not complied with for the following reasons: 

The requirement of unity of invention in an international application (PCT Rule 13.1) is not satisfied 
unless a group of inventions as set forth in claims have technical relation to each other involving one or 
more of the same or corresponding special technical features. The term "special technical feature" means 
a technical feature that clearly indicates that the inventions as set forth in claims contribute, as a whole, 
to the prior art (PCT Rule 13.2), The requirement of unity of invention is judged without considering 
whether a group of inventions is described in separate claims or in one claim in an alternative form (PCT 
Rule 13.3). 

With respect to the claims of the present application, inventions as set forth in claims 1-9 and 12 (in the 
part where claim 1 is cited) have a technical matter in common of elevating the productivity of 
isoprenoid compounds by a genetic engineering means with the use of a DNA encoding, for example, an 
enzyme on the non-mevalonate pathway, while inventions as set forth in claims 14-22 have a technical 
matter in common that substances inhibiting the enzymatic activity in the non-mevalonate pathway 
inhibit the growth of microorganisms and plants having this pathway. However, the non-mevalonate 
pathway has of course been publicly known. Similarly, l-deoxy-D-xylulose 5-phosphate synthase as an 
enzyme on the non-mevalonate pathway and the DNA encoding the same have been publicly known 
[Proc. Natl. Acad. Sci. USA, 94 (24), 12857-12862 (1997)]. Accordingly, it can be concluded that there 
is no "special technical feature" in common among the inventions as set forth in claims 1-9 and 12 (in 
the part where claim 1 is cited) and the inventions as set forth in claims 14-22. 



In the following description given in claims 10-12 (in the part where claim 1 1 is cited) and 13: 

(i) the invention relating to a protein having an amino acid sequence represented by SEQ ID NO:3 or a 
DNA having a base sequence represented by SEQ ID NO: 8; 

(ii) the invention relating to a protein having an amino acid sequence represented by SEQ ID NO:4 or a 
DNA having a base sequence represented by SEQ ID NO:9; and 

(iii) the invention relating to a protein having an amino acid sequence represented by SEQ ID NO:5 or a 
DNA having a base sequence represented by SEQ ID NO: 10; 



Consequently, the following parts of the international application were the subject of international preliminary examination 
in establishing this report: 



all parts. 

□ 

the parts relating to claims Nos. 
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(To be used when the space in any of the preceding boxes is not sufficient) 
Continuation of Box IV (Lack of unity of invention): 

have a technical matter in common of being proteins capable of elevating the efficiency of synthesizing 
isoprenoid compounds or being DNAs encoding the same. Since it is obvious that the above-mentioned 
publicly-known 1-deoxy-D-xylulose 5-phosphate synthase is one of the proteins having activity capable 
of elevating the efficiency of biosynthesizing isoprenoid compounds, proteins having activity capable of 
elevating the efficiency of biosynthesizing isoprenoid compounds or DNAs encoding the same cannot be 
regarded as any "special technical feature." Moreover, there is no "special technical feature" in common 
between these groups of inventions (i) to (iii) and the inventions as set forth in claims 1-9 and 12 (in the 
part where claim 1 is cited) or those as set forth in claims 14-22. 

Such being the case, the inventions as set forth in the claims involve five inventions as specified 
below. 

(1) the invention as set forth in claims 1-9 and 12 (in the part where claim 1 is cited); 

(2) the invention as set forth in claims 10-12 (in the part where claim 1 1 is cited) and 13 relating to a 
protein having an amino acid sequence represented by SEQ ID NO:3 or a DNA having a base sequence 
represented by SEQ ID NO: 8; 

(3) the invention as set forth in claims 10-12 (in the part where claim 1 1 is cited) and 13 relating to a 
protein having an amino acid sequence represented by SEQ ID NO:4 or a DNA having a base sequence 
represented by SEQ ID NO:9; 

(4) the invention as set forth in claims 10-12 (in the part where claim 1 1 is cited) and 13 relating to a 
protein having an amino acid sequence represented by SEQ ID NO: 5 or a DNA having a base sequence 
represented by SEQ ID NO: 10: and 

(5) the invention as set forth in claims 14-22. 
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V. Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 



, Statement 

Novelty (N) 

Inventive step (IS) 

Industrial applicability (IA) 



Claims 
Claims 

Claims 
Claims 

Claims 
Claims 



1-12,14-22 



13 



6-8,14-22 



1-5,9-13 



1-22 



YES 
NO 

YES 
NO 

YES 
NO 



2. Citations and explanations 

The subject matters of claims 1-3 and 9 do not appear to involve an inventive step in view of 
document 1 [Biochemical Journal, Vol. 295, Part 2, 15 October, 1993 (15.10.93), Michel Rohmer et al., 
"Isoprenoid biosynthesis in bacteria: a novel pathway for the early steps leading to isopentenyl 
diphosphate," pp. 517-524] and document 2 [Proc. Natl. Acad. Sci. USA, Vol. 94, No. 24, 25 November, 
1997 (25.1 1.97), Georg A. Sprenger et al., "Identification of a thiamin-dependent synthase in Escherichia 
coli required for the formation of the 1-deoxy-D-xylulose 5-phosphate precursor to isoprenoids, thiamin, 
and pyridoxol," pp. 12857-12862] respectively cited in the ISR. 

Document 1 describes a non-mevalonate pathway in which pyruvic acid and glyceraldehyde 3-phosphate 
are condensed to produce 1-deoxy-D-xylulose 5-phosphate, for biosynthesizing isopentenyl 
pyrophosphate (IPP) through it. Document 2 describes a gene encoding 1-deoxy-D-xylulose 5-phosphate 
synthase. It could have been easily predicted by a person skilled in the art, that if the amount of 1-deoxy- 
D-xylulose 5-phosphate produced as an intermediate product is increased in the non-mevalonate pathway 
described in document 1, the produced amount of IPP as a basic structural component of an isoprenoid 
compound increases, and therefore that the produced amount of an isoprenoid compound increases. So, it 
is obvious for a person skilled in the art to use the gene described in document 2, for obtaining a 
transformant increased in the production of an isoprenoid compound by a well-known genetic 
engineering method, and then to culture it. 

The subject matters of claims 1, 4, 5 and 9 do not appear to involve an inventive step in view of 
document 3 (Journal of Biochemistry, Vol. 108, No. 6, December 1990, Shingo Fujisaki et ah, "Cloning 
and Nucleotide Sequence of the ispA Gene Responsible for Farnesyl Diphosphate Synthase Activity in 
Escherichia coli," pp. 995-1000) and document 4 [Koso Handbook," supervised by Fumiharu Maruo et 
al., first edition, 1 December, 1982 (01.12.82), K.K. Asakura Shoten, p. 303] respectively cited in the 
ISR. 

Document 3 describes a DNA encoding a protein [farnesyl pyrophosphate (FPP) synthase] having an 
amino acid sequence represented by SEQ ID NO:2 of the present application (ORF-2 of Fig. 3), and it is 
publicly known that FPP synthase is an enzyme for catalyzing the reaction from IPP to FPP, as also 
described in document 4. It is also publicly known that FPP is an intermediate product in the 
biosynthesis of various isoprenoids (for example, see "Seikagaku Jiten (2 nd edition)" supervised by 
Kazutomo Imahori et al., 22 November, 1990 (22.1 1.90), K.K. Tokyo Kagaku Dojin, p. 890). So, it could 
have been easily predicted by a person skilled in the art that if the production of FPP is increased, the 
production of an isoprenoid compound would be increased accordingly. So, it is considered to be 
obvious for a person skilled in the art to use the DNA described in document 3, for obtaining a 
transformant increased in the production of an isoprenoid compound by a well-known genetic 
engineering method, and then to culture it. 
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Continuation of Box V (Citations and explanations): 

The subject matter of claim 13 does not appear to be novel in view of document 3. 

The ORF-1 of Fig. 3 of document 3 is the DNA encoding a protein having an amino acid sequence 
represented by SEQ ID NO:3 of the present application. 

The subject matters of claims 10-12 do not appear to involve an inventive step in view of document 3. 
Fig. 3 of document 3 describes an amino acid sequence encoded by the DNA sequence of ORF-1. So, a 
protein having an amino acid sequence represented by SEQ ID NO:3 and a production process thereof 
are obvious to a person skilled in the art. 



The subject matters of claims 6-8 and 14-22 are neither described in any of the documents cited in the 
ISR nor obvious to a person skilled in the art from the prior art including these documents. 
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